Structure and significance of cytogenetic abnormalities in adult patients with Ph-negative acute lymphoblastic leukemia.
To evaluate occurrence, variety, structural peculiarities and prognostic meaning of cytogenetic abnormalities in adult patients with Ph-negative acute lymphoblastic leukemia (ALL) receiving therapy according to ALL-2009 protocol. The study included 115 adult patients with firstly diagnosed Ph-negative ALL: 58 male and 57 female aged from 15 to 61 years (mean age 26.5 years), who underwent treatment from September 2009 to September 2015 in National Medical Research Center for Hematology MH RF (n=101) and in hematology departments of regional hospitals (n=14). All patients received therapy of ALL-2009 protocol (ClinicalTrials.gov, NCT01193933). The median follow-up was 24.5 months (0.2-94.4 months). As a part of the study results of a standard cytogenetic assay (SCA) were analyzed and fluorescence hybridization in situ (FISH) with the use of DNA-probes was performed on archived biological material for structural changes in gene locuses MLL/t(11q23), с-MYC/t(8q24), TP53/ deletion 17p13, CDKN2A/ deletion 9p21, translocation t(1;19)/E2A-PBX1 и t(12;21)/ETV6-RUNX1; iAMP21 identification. Karyotype was defined using SCA in 86% of patients. Normal karyotype was found in 48.5% of them, chromosome aberrations in 51.5% (structural changes were found in 19.2%, hyperploidy in 27.2%, and hypoploidy in 5.1%). In 17.2% of patients complex karyotype abnormalities were found. With the use of FISH technique aberrations were found in 67% of patients: 9p21/CDKN2A deletion in 24.3%, MLL/t(11q23) gene abnormalities in 7.8%, 17p13/TP53 deletion in 5.2%, abnormalities of c-MYC/t(8q24) in 1.7%, t(1;19)/E2A-PBX1 in 0.8%, and iAMP21 in 0.8%, other abnormalities (additional signals/absence of signals from gene locuses) in 26.4%, t(12;21)/ETV6-RUNX1 was not found. FISH technique use in addition to SCA allows to increase aberrant karyotype location from 51.5 to 67%. A statistically significant correlation of 9p21/CDKN2A deletion with high serum lactate dehydrogenase activity (p=0.02); MLL/t(11q23) gene abnormalities - with leucocytosis and high blast cells level in blood (p=0.0016), hyperploidy - with normal leukocyte count (p=0.02) was shown. In groups with different cytogenetic abnormalities no statistically significant differences of treatment with ALL-2009 protocol were found (in terms of complete remission, early mortality and treatment resistance). When connection of cytogenetic abnormalities and their combinations with long-term results were analyzed according to ALL-2009 protocol, only two characteristics - MLL/t(11q23) and c MYC/t(8q24) gene abnormalities had a statistically significant influence on disease-free survival (HR - 176.9; p&lt;0.0001) and chance of recurrence (HR - 6.4; p=0.02). Adverse prognostic factors in terms of therapeutic management provided in ALL-2009 protocol were MLL/t(11q23) and с-MYC/t(8q24) genes abnormalities. CDKN2A/9p21 and TP53/17p13 genes deletions, quantative and complex karyotype abnormalities were not prognostic factors in adult patients with Ph-negative ALL in ALL-2009 protocol use.